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Figure S1: ECMWF ERA5 grid points (blue solid circles) used to get the bay-wide mean 
wind field. The ECMWF ERA5 global data has a spatial resolution of 0.25 degree for the 
wind field. The 33 grid points are within the longitude of [-76.5,-76] and latitude of [37, 
39.5].  
 
Figure S2: Wind data comparison between ECMWF reanalysis wind at (76W, 37N) and 
NOAA observations at CBBT. This figure shows that the reanalysis wind is overall 





Figure S3: The spatial pattern and amplitude seasonality of the first EOF mode, based on 
the DO data in the testing period. (a) shows the spatial pattern of bottom DO and (b) 
shows the vertical distribution along the bay’s mainstem. (a) and (b) share the same color 




Figure S4: Same as Figure S4, but for the second EOF mode. Additionally shown in (b) is 
the long-term mean pycnocline depth based on salinity profile.  
 




Figure S6: Observed bottom DO at three mainstem stations and the corresponding model 
results using different data methods. The Neural Network results are the ensemble mean 
over the 100 times of predictions using the 100 trained models.  
 
 
The following tables list the input forcings and their transformations for simulations of 
the five primary modes and the hypoxic volume. The forcings are selected through the 
Auto-Selection of Forcing and Transformation (ASFT) module. The transformation is 
determined by the transformation function, the shifting days, and accumulation days. See 
Table 1 in the main text for detail of the transformation functions. For the wind 
components, the wind hour, wind speed, and wind intensity (the product of wind hour 
and wind speed) are separately calculated for four different winds (i.e., southerly, 





Table S1: Selected forcing and transformation information for mode 01 
Forcing Transform 
function 
Shifting (days) Accumulation 
(days) 
Air Temperature 1 0 15 
Susquehanna flow 1 40 35 
Downward short wave 
radiation flux 
4 10 35 
 







Air temperature 1 50 85 
Choptank TP loading 5 0 135 
Choptank Sediment Loading 5 0 135 
Susquehanna flow 1 20 35 
Southerly wind intensity 4 10 15 
Westerly wind speed 1 40 115 
Potomac flow 4 30 85 
Northerly wind intensity 3 30 15 
Northerly wind hour 
(speed>4m/s) 
1 30 85 
James flow 6 30 135 
Choptank TN loading 4 50 65 
Susquehanna TN loading 2 10 135 
Susquehanna TP loading 7 10 135 
Easterly wind intensity 6 50 35 
Easterly hour (speed>2m/s) 2 30 95 
Westerly wind intensity 3 10 135 
Northerly wind hour 4 10 15 
Northerly wind hour 
(speed>2m/s) 
8 20 15 
Southerly wind hour 
(speed>4m/s) 











Easterly wind speed 1 60 65 
Easterly wind hour (speed>2m/s) 3 0 45 
James flow 1 40 105 
Downward short wave radiation 
flux 
3 10 15 
Precipitation 6 0 15 
Choptank TP loading 4 50 125 
Westerly wind hour (speed>2m/s) 3 40 75 
Westerly wind hour (speed>4m/s) 1 40 55 
Westerly wind intensity 1 40 65 
Susquehanna flow 6 0 15 
Susquehanna TN loading 2 0 25 
Susquehanna sediment loading 4 20 55 
Easterly wind hour (speed>4m/s) 3 50 25 
Choptank sediment loading 1 50 125 
Susquehanna TP loading 1 0 55 
Northerly wind speed 4 30 95 
Northerly wind hour 
(speed>4m/s) 
8 0 85 
Northerly wind hour 
(speed>2m/s) 
4 20 15 
Southerly wind intensity 4 50 35 
Southerly wind hour 
(speed>4m/s) 
3 40 65 
Southerly wind hour 
(speed>2m/s) 
6 30 75 
Southerly wind hour 1 10 85 
Easterly wind hour 3 10 75 












Susquehann sediment loading 3 0 75 
Choptank TP loading 4 20 125 
Susquehanna TP loading 1 0 45 
Northerly wind hour 4 20 15 
Northerly wind hour 
(speed>2m/s) 
1 0 45 
Wind speed 3 0 15 
Susquehanna TN loading 7 0 25 
Southerly wind hour 
(speed>2m/s) 
4 30 25 
Southerly wind hour 1 10 45 
Downward short wave radiation 
flux 
3 0 15 
Westerly wind hour 6 60 115 
Precipitation 1 40 15 
Southerly wind hour 
(speed>4m/s) 
1 10 45 
Easterly wind speed 4 20 15 
Choptank sediment loading 4 20 15 
Choptank TN loading 8 50 25 
Northerly wind hour 
(speed>4ms/s) 
1 0 35 
Northerly wind speed 4 0 25 












Susquehanna sediment loading 3 10 135 
Southerly wind hour 1 60 135 
Southerly wind speed 4 10 25 
Westerly wind hour 3 40 15 
Northerly wind hour 3 40 135 
Northerly wind hour 
(speed>2m/s) 
6 60 95 
Northerly wind speed 4 10 15 
Air temperature 4 0 15 
Choptank TP loading 3 0 15 
Wind speed 4 30 135 
Precipitation 1 30 25 
Potomac flow 4 20 55 
James sediment loading 3 50 25 
Westerly wind speed 4 40 95 
Easterly wind hour (speed>4m/s) 1 50 135 
Southerly wind intensity 3 30 105 
Southerly wind hour 
(speed>4m/s) 
6 50 45 
Westerly wind hour 
(speed>4m/s) 
6 30 95 
Easterly wind speed 1 30 25 
Easterly wind hour (speed>2m/s) 6 40 35 
Westerly wind intensity 8 20 55 
Choptank TN loading 4 50 15 
Choptank sediment loading 1 50 95 





Table S6: Selected forcing and transformation information for hypoxic volume 
simulation 
Forcing Transform function Shifting (days) Accumulation (days) 
Wind speed 1 0 15 
Susquehanna river flow 1 60 55 
Northerly wind hour 1 0 55 
Westerly wind hour 1 0 15 
Susquehanna TN loading 1 0 75 
Southerly wind hour 1 60 95 
Easterly wind hour 1 60 45 
 
 
